In 2015, a set of Sustainable Development Goals (SDGs) will succeed the Millennium Development Goals as reference goals for international development for the period 2015-2030. Education was identified as a standalone goal (SDG4). Epistemic communities have documented a number of links between education and other SDG areas, and policy makers have long recognized many of them. Based on an exhaustive content analysis of 40 global reports, this paper examines how well such links are represented in flagship publications of the United Nations system. Taken together, the reports identify links between education and all the SDGs, with the notable exception of SDG 14 on oceans. For most of the SDGs, causal links are identified in both directions, from education to other goal areas and vice-versa. The most emphasized connections are those between education and growth (SDG8) and gender (SDG5). By contrast, links with energy (SDG7), water (SDG 6), cities (SDG 11), sustainable consumption and production (SDG 12) and climate change (SDG 13) receive much less attention in the sum of UN flagship publications. While some causal links are identified and highlighted as important, relevant constraints are sometimes not extensively discussed, and few concrete policy options to act on those links are provided. Going forward, it would be important to assess whether the messages contained in UN flagship reports adequately reflect the state of scientific knowledge and the lessons learnt from development programs that focus on education in relation to specific SDGs. The systematic analysis provided here can offer a basis for an integrated analysis of policy priorities for education as a whole.
Introduction
UN Member States are soon to adopt a set of Sustainable Development Goals (United Nations, 2014) . The SDGs will succeed the Millennium Development Goals (MDGs) as reference goals for the international community for the period of 2015-2030. The seventeen goals cover a much broader range of issues than their predecessors. They aim to be universal -that is, applicable to all countries and not only developing countries, and to serve as guideposts for a global transition to sustainable development. Education was identified as a standalone goal (SDG 4) . This reflects a continuing high priority given to education in the development agenda, as education was already prominent in the MDGs.
The recognition of interdependencies, trade-offs and synergies among the various goals, and their integration into policy design, is recognized as critical for going forward towards sustainable development. Education is relevant to the work of many UN organizations, even though they address it from different perspectives. Education has a well-recognized role of enabler for many areas under the SDGs, e.g. growth, gender equality, and many others. Conversely, progress in other areas may affect education in many ways.
Some of these links have been studied intensively, especially since the adoption of MDGs in 2000. However, given the extended scope of the SDGs, it is important for policy to reflect links between education and other goals. The science-policy interface has a crucial role to play in this regard. One of the critical roles of the UN system is to provide a platform for science-policy interface at the international level. Through their activities, specialized UN agencies, as well as UNDP and the World Bank provide a conduit for conveying evidence from science to decision-makers.
The question we investigate here is: How well does the UN system as a whole cover (or recognize) the links between education and other SDGs? In order to do this, we extract messages on education in the content of a large sample of flagship reports produced by UN organizations, including the World Bank. We analyze the way in which these publications identify specific causal links among education and other SDG areas; constraints and challenges that they emphasize in relation to these links; and policy recommendations that they put forward. For our purposes, flagship reports are a good approximation of the "downstream" part of the science-policy interface in the UN system, i.e. the one connecting UN organizations to international policy-making. Arguably, most of the policy messages conveyed by these organizations to the policy world are based on their flagship reports, to which they tend to devote large resources and usually publicize comprehensively.
We show that taken together, UN flagship reports identify links between education and all the other SDGs, with the notable exception of SDG14 on oceans. However, the emphasis on different links differs markedly. Our analysis also highlights apparent gaps. At the outset, let us clarify that this paper does not attempt a detailed analysis of the policy content of the reports in our sample. Rather, we provide an overview of the landscape of education in the context of the SDGs as reflected by UN system publications. We suggest that a more detailed examination of policies for education in the SDG context would be a logical step to follow on this initial, scene-setting work.
The remainder of this paper is built as follows. Section 2 describes the methodology used for our analysis. In section 3, we document the coverage of links between education and other SDG areas in our sample of reports. Section 4 contains the main discussion of our findings. Section 5 concludes.
Methodology
In order to cover as much ground as possible, we selected 37 flagship reports from the UN system (including the World Bank) covering a wide range of primary topics (see Box 1). We look only at global reports; region-specific reports are not included. Reports by non-UN organizations (e.g. OECD) are not covered either. Our sample offers a relatively balanced mix of perspectives, with some reports written by UN organizations that tend to examine issues starting from a strong social tradition (UNESCO, UNDP, UNICEF, WHO, FAO, ILO, UNFPA, UN-Women, UN-Habitat); others written by organizations whose perspectives tend to be more economic in nature (World Bank, UNIDO, WTO, UNC-TAD), and yet others coming from organizations that emphasize environmental elements (UNEP, CBD). Our sample contains several reports from UNESCO, the UN organization with the clearest mandate on education, as well as several issues of both the Human Development Report from UNDP and the World Development Report from the World Bank. These two flagship reports are known to systematically consider education as part of their basic framework. These reports offer an additional advantage of covering different topics each year, which ensures that links between education and a number of SDGs are covered more thoroughly.
In addition to our sample, we also analyzed three reports that are globally known references for the areas of energy and climate change, but are not produced by the UN system. This exercise provided a benchmark for two SDG areas that do not have a "home" in the form of a specialized UN organization. For energy, we selected the Global Energy Assessment, produced by the International Institute for Applied Systems Analysis (IIASA, 2014) arguably the most comprehensive assessment effort in the energy area, as well as the World Energy Outlook 2014 produced by the International Energy Agency. For climate change, we looked at the fifth assessment report of the intergovernmental panel on climate change (IPCC), specifically at the technical summary of the working group II on adaptation and vulnerability (IPCC, 2014) .
First, through primary content analysis, we identified all the ideas in the reports that referred to education. We complemented basic automated keyword search procedure with manual individual analysis of each occurrence to ensure relevance of messages and indepth coverage. We then extracted the messages that contained analytical statements and conclusions, in verbatim form. We did not include region-specific examples and opinion quotes.
Second, once the list of all the messages was compiled, each of them was connected to one or several of the seventeen thematic areas of the SDGs. For the purpose of this paper, which focuses on links between education and other SDGs, statements referring only to education were not considered further. Thus, only messages linking education to the sixteen other goal areas are part of the list. Some messages fit into one thematic area (e.g. "education helps eradicate poverty" would be placed under SDG 1 on poverty eradication). Other messages fit into several areas (e.g. "access to clean water and electricity is especially important for girls' education" would be reflected in SDG 5 on gender equality and in both SDG 6 on water and SDG 7 on energy). Some messages relate to crosscutting subjects that do not have their own SDGs, such as youth or disaster risk reduction. In the case of disaster risk reduction, messages were allocated to two of the goal areas that contain targets related to it, SDG 1 (poverty) and SDG 11 (cities). The context for each specific message determined its allocation.
The State of the World's Children report by UNICEF (2015) contains a few general statement related to education. However, the bulk of references to education is in the form of opinion quotes of specific experts. Because opinion quotes do not represent the view of the agency that publishes the report, they are excluded from our selection.
Third, messages grouped under each goal were broken down into four analytical categories: general statements; links; constraints and challenges; and policy messages, and further separated according to the causal direction of the link. By "causal direction", we mean a logical connection captured in the message, which indicates whether education affects certain SDG area, or vice versa. For example, messages under SDG 6 indicate links from education to water (e.g. "higher education positively influences water management"), as well as links in the other direction (e.g. "access to sanitation improves education outcomes"). Messages that describe trends or focus purely on numbers (without an analytical component) were discarded at this stage. Lastly, whenever possible, we tried to allocate messages to one SDG area only, in order to avoid lengthy repetitions in section 3. It is not always obvious to do so, as many statements in the reports tend to mention several sectors in tandem, for example, health and education or energy and water. a Given our selection of reports and messages, it is important to keep in mind that graphs and tables presented in this article are, to use a mathematical analogy, conditional on education. We do not explore links between all the SDGs, only those which involve education.
Links between education and
SDGs put forward by UN flagship reports
This section concerns the content of reports analyzed and focuses on the links between education and other SDGs. Table 1 provides an overview of the findings. It shows the number of reports in our sample that cover each link (third column); the number of different causal links emphasized by the reports (fourth column); the coverage of challenges and constraints relative to the link in question (fifth column); and a As pointed out by a referee, it is not always obvious to separate statements referring to links from those referring to constraints and challenges. While we agree, we think this does not impact our conclusions.
the comprehensiveness of broad policy axes considered in relation to the link (sixth column).
From table 1, a few stylized facts emerge. First, the coverage of links varies significantly across the seventeen SDGs. Second, for some SDGs, no links to education are put forward by the reports in our sample. Third, the emphasis on constraints and challenges tends to be very limited or non-existent for many of the links. Fourth, the depth of treatment of policy issues in relation to the different links varies greatly. We come back to these features below in more detail.
SDG 1: End poverty in all its forms everywhere
The reports identify a number of connections between education and poverty, in both directions. Education reduces poverty by increasing people's income (World Bank, 2014 /15, UNESCO, 2015 . Expanded access to education has typically benefited worse off groups (UNDP, 2010) . People are vulnerable to poverty if they are below or at risk of falling below a certain minimally acceptable threshold of critical choices across several dimensions, such as education (UNDP, 2014) . Education increases resilience to adverse shocks (UNDP, 2010 (UNDP, , 2014 UNISDR, 2015) . Girls' education prevents an intergenerational transmission of poverty by breaking the cycle of early marriage and childbearing and health and other risks associated with these events (UN Women, 2011/12; UNDP, 2014; World Bank, 2007 .
Constraints and challenges include raising educational requirements to access the labor market in low-and middle-income countries (World Bank, 2014/15) , and limited access to education for disabled people (World Bank, 2007; UNISRD, 2015) .
Policy recommendations center on the need to build expanded educational opportunities as part of multi-dimensional approaches that combine income support and job creation with expanded health care, education and social protection, energy access and other interventions for community development (UNDP, 2014 , ILO, 2014a ILO, 2014 /15, World Bank, 2007 . Also emphasized are: Note: *: The arrow indicates causal links from a goal area to another. For example, "SDG 4→SDG 1"refers to links from SDG 4 (education) to SDG 1 (poverty).
** Based on the full content of reports, before selection and groupings of similar ideas.
*** The coverage of constraints and challenges is assessed based on comprehensiveness and depth of treatment in the whole set of reports. None: no significant elaboration on constraints and challenges in relation to a specific link was found in the entire set of reports. Very limited: presence of few ideas, with no elaborate treatment. Limited: the messages included in the reports provide a general idea of constraints and challenges, but depth of treatment is limited. Comprehensive: messages included in the set of reports build up to a comprehensive treatment of constraints and challenges.
**** The coverage of policy options is based on comprehensiveness and depth of treatment in the whole set of reports. None: no policy statements in relation to a specific link were found in the entire set of reports. Very limited: presence of few distinct policy areas. Limited: messages included in the report cover various policy axes in relation to this link, but depth of treatment is limited.
Comprehensive: ideas included in the set of reports builds up to a comprehensive, in-depth treatment of policy in this area.
the need to establish a minimum universal level of basic education and social security to ensure that all citizens have secure access to the basic requirements of human development (UNDP, 2013) ; the need to present investments in education, and particularly in female education, as a core strategic investment in disaster risk reduction (UNISDR, 2015) ; and the need to promote the engagement of the media in order to stimulate a culture of disaster resilience and strong community involvement in sustained public education campaigns and public consultations at all levels of society (UNISDR, 2015) .
Looking at links from poverty to education, the reports mention that the quality of services that poor people can afford or are publicly provided is worse than that available for people who are better off (UNDP, 2010). They also point to the fact that millions of women face 'time poverty' due to multiple work burden (in particular, the time spent collecting water and fuel). This curtails their opportunities for education and paid employment (UN Women, 2011/12) . Challenges mentioned include the fact that children of the worse-off groups are still more likely to have less education and less access to basic services (UNDP, 2010) . Indigenous peoples tend to have poor educational attainment, unequal opportunities and unequal access to land and other productive assets (UNDP, 2010 (UNDP, , 2014 . Regarding policy recommendations, strengthening income security, in the form of cash transfers among others, is mentioned as a key element of policies that aim to reduce and prevent child poverty, at breaking the intergenerational transmission of poverty, and at facilitating children's access to nutrition, care, education and health care (ILO, 2014) . In this context, cash transfers for children and families, both conditional and non-conditional, have contributed to significant increases in children's enrolment and attendance at school in different parts of the world, less child labour, and improvements in education outcomes (ILO, 2014/15) . Lastly, a report holds that investment in disaster risk reduction could make the crucial difference in improving education outcomes (UNISDR, 2015) . The FAO reports summarizes the major challenges in agricultural education and training facing developing countries as: inadequate institutional capacity; relatively low levels of public and private support to agricultural education; and limited resources and experience to cope with new areas of training in agriculture: environment and natural resources management, biotechnology, farming systems management and agribusiness (FAO, 2014) . Many training courses for advisory service practitioners are too general, theoretical and supply-driven, and the quality of trainers and training delivery is often poor. Training courses also tend to be treated as single events, with inadequate follow-up (FAO, 2014) . Barriers to getting agricultural education are more acute for women than for men (UNFPA, 2014) .
Policy recommendations put forward include the need to upgrade skills and capacities of individuals involved in all aspects of agricultural innovation system -farmers, extension service providers, researchers, etc. through education and training at all levels, which requires sustained political support for investments in agricultural education and training to develop a network of core institutions (FAO, 2014) . Groups in need of special focus include farmers' and local community groups, women and girls, and the youth (FAO, 2014) . The FAO report also addresses issues relating to the content of education and extension and the need to refocus it to cover new technical areas such as farm management, agribusiness development, value addition and marketing (FAO, 2014) . Lastly, a report mentions that in order to achieve target 7 of the UN Convention on Biological Diversity, which concerns sustainable management of areas under agriculture, aquaculture and forestry, it is necessary to support customary sustainable use, for example through education (CBD, 2014).
Links from SDG 2 to education are much less emphasized in our sample. A report mentions the detrimental impacts of undernutrition on educational outcomes (UNDP, 2014) . New populations entering the school system are more likely to come from marginalized groups and be affected by malnutrition and poverty (UNESCO, 2015) . An ILO report concludes that social protection programs including cash transfers, the supply of free tuition and materials, and school feeding programs have been shown to lead to higher school enrolment rates, fewer school dropouts and less child labour (ILO, 2014/15 Many reports cover links between gender and education, in both directions. Indeed, SDG 5 is, after SDG 8, the area that received the most attention in the sum of the analyzed reports.
Reports put forward several links describing how education affects gender equality and women empowerment. Education expands opportunities for girls and young women and raises their aspirations for work outside the home (UNFPA, 2014; World Bank, 2007) . As women acquire more education, they increasingly move out of traditional household or agricultural production activities and enter wage work (World Bank, 2007) . Policies to ensure that women and girls can access services including health and education have contributed to significant advances in women's standard of living (UN Women, 2011/12). Greater educational attainment shapes attitudes of both girls and boys to gender equality, with greater education leading to more positive attitudes towards gender equality among both males and females (UNFPA, 2014; UNESCO, 2013/14) . Education can empower women to overcome discrimination and claim their rights and overcome barriers that prevent them from getting a fair share of the fruits of overall progress (UNESCO 2013/14; UNFPA, 2014; UNDP, 2010) . In particular, secondary education is critical for women to be able to claim rights and participate in decision-making, as b
It is not the purpose of the paper to assess whether the tendency to bunch health and education in policy messages is grounded in evidence. However, given how frequently this is done in our sample of reports, this would merit an analysis on its own.
well as being a route to decent work (UN Women, 2011/12). Higher educational attainment expands women's freedoms by strengthening their capacity to question, reflect and act on their condition and by increasing their access to information (UNDP, 2010; UN Women, 2011/12) . Evidence suggests that rights-based and gender-sensitive comprehensive sexuality education programs can lead to greater gender equality (UNFPA, 2014). Education enhances girls' social status, increases their bargaining power within marriage (UNFPA, 2014). Investments in education can help accelerate demographic transition (UNES-CO, 2013/14; UNDP, 2010 UNDP, , 2011 UNDP, , 2013 UNFPA, 2014; World Bank, 2007) . Gender-based patterns of vulnerability are shaped by the value of and entitlement to assets, access to financial services, education level, social networks, and participation in local organizations (World Bank, 2010) . Countries that focused on female education suffered far fewer losses from extreme weather events than less progressive countries with equivalent income and weather conditions (UNDP, 2011).
The following challenges are identified. Social and cultural norms in many countries exclude some groups from education, primarily girls and young women, although ethnicity, caste, and disability are also dimensions of exclusion (World Bank, 2007 , 2013 . Gender norms and discrimination leave more girls out of school than boys-particularly the poorest girls in rural areas and the child labour that undermines learning and often leads to drop-out (UNESCO-UNICEF, 2015). While enrolment is rising, many girls will not complete their primary education. In almost every region, young women are significantly more likely to be 'education poor' (to have four years or less of primary education) than young men (UN Women, 2011/12). Overall secondary school attendance rates are very low in many countries, with significant levels of inequality between urban rich and rural poor girls (UN Women, 2011/12). Barriers to getting agricultural education are more acute for women than for men, with fewer women-graduates of agricultural programmes (FAO, 2014) . Technical and vocational training for
sustainable development lacks gender perspective (UNESCO, 2014).
Beyond a general call for countries to adopt ambitious policies that expand women's education and have crosscutting benefits for human development (UNDP, 2013), reports in our sample contain few concrete policy recommendations. One of them emphasizes the role of affirmative action to increase school attendance by girls (UNFPA, 2014; FAO, 2014) . Another suggests that recruitment of female teachers at all levels of education, textbook and curriculum reform, and training in gender-sensitive teaching are critical to improving gender equality in schools (UNESCO, 2015) . The same report affirms that the realization of gender equality in education requires moving beyond counting the numbers of boys and girls in school to exploring the quality of girls' and boys' experiences in the classroom and school community, their achievements in education institutions and their aspirations for the future (UN-ESCO, 2015).
Three links reflecting how gender equality and empowerment of women impact education were put forward. First, women are often "time poor" and this impairs their access to education (UN Women, 2011/12). Second, early marriage curtails girls' opportunities for education (UN Women, 2011/12) . Increasing women's ability to plan their births is also associated with substantial improvements in their children's education and socio-economic success and eventual wages (UNFPA, 2014). Children are affected if their mothers are poor or have low levels of education (UNDP, 2014). Third, an increase in the share of household income contributed by women often results in improvements in children's educational attainment. Women tend to allocate their incomes more to food and education than men (World Bank, 2013 UNIDO, 2013) .
A number of challenges were identified. Data show that poor girls from rural areas and from ethnic minority or indigenous groups often have the lowest education and literacy levels (UN Women, 2011/12). Almost universally, women have more restricted access to education than men (FAO, 2014) . Women are often discriminated against in health, education and the labour market, including discrimination in national political participation (UNDP, 2010 (UNDP, , 2013 (UNDP, , 2014 . Girls often leave school unprepared for work, or cannot translate educational accomplishments into remunerative jobs (UNFPA, 2014). Education, experience, or sector of work do not fully explain the fact that women continue to earn less than menbut social norms and institutions could be a reason (World Bank, 2007 , 2013 . Today one in three girls in developing countries is married before the age of 18, threatening her health, education and future prospects (UNFPA, 2014). In addition, young women and girls may experience harmful practices that lead to blocked access to sexual and reproductive health information and education (UNFPA, 2014).
Policy recommendations in the sample of reports touched on several areas. First, to achieve universal primary education, greater attention should be paid to excluded children (especially poor girls from rural areas) who have been left behind (UN Women, 2011/12). Second, targeted voucher programs have traditionally been used to make education more equitable by targeting underserved groups like women, youth and low-income students (UNFPA, 2014; UNIDO, 2013) . Third, cleaner energy options, especially in rural areas, can free up time for girls to study and improve their academic performance (UNEP, 2014). Fourth, ensuring young women's access to voluntary family planning has the greatest impact on educational attainment and lifetime earnings (UNFPA, 2014).
SDG 6: Ensure availability and sustainable management of water and sanitation for all
Connections between SDG6 and education were not primary focus area of any of the selected reports. Only one report (UNEP, 2012) emphasized ways in which education affects availability and sustainable management of water and sanitation. Thus, education and information programs are viewed as enabling conditions to promote integrated water resource management. Among water users, there is need for a cultural change through education and economic incentives. (UNEP, 2012) . Constraints and obstacles relevant to this link were not emphasized in detail. Possible policy levers to improve access to safe drinking water and reduce water stress include investing in education to raise awareness of the need to save water and the link between unsafe drinking water and disease (UNEP, 2012).
Regarding the reverse impact that water and sanitation have on education, improvements in global water and energy infrastructure can directly affect the education opportunities of the poorest (UNES-CO, 2015). The time people spend carrying water or fuels has an opportunity cost and could otherwise be spent on more economically productive or socially beneficial activities such as pursuit of education (UNESCO, 2015) . Many children go to school in conditions that are not conducive to learning -lacking potable water, handwashing facilities and safe, clean toilets (UNESCO, 2015) . Access to clean water and improved sanitation is also especially important for girls' education; it influences their education decisions and generates health gains, time savings and privacy (UNDP, 2011; UNESCO, 2015) . It was noted that school water and sanitation provision in many developing countries has improved over the past decade, but progress has been slow (UNESCO, 2015) . No specific policy recommendation was put forward in relation to this link. Looking at the links from education to energy reports agree that changing behaviors and lifestyles to achieve low-carbon societies will take a concerted educational effort (including technical training) over many years (World Bank, 2010; IIASA, 2014) . The Global Energy Assessment sees education as part of a package in order to achieve this effort, along with feedback, information, and advice (IIASA, 2014) . It emphasizes the importance of targeting youth to provide the knowledge and skills about energy use that will allow them to make informed choices as energy users (IIASA, 2014) . It also takes stock of the importance of education and training in programs focused on clean energy provision in developing countries. The report notes limitations of current education systems and curricula with respect to both the inclusion of energy in environmental programs around the world, and the lack of flexibility showed by standard discipline-based educational and training programs (IIASA, 2014) . Among other things, the report emphasizes the important role that universities could play to support managing and sustaining energy transitions (IIASA, 2014) . The World Bank notes that many energy-efficiency measures are financially viable for investors but are not fully realized, and that realizing these low-cost savings requires consumer education (World Bank, 2010 ).
In the other direction, access to energy services can improve the quality and availability of educational services and increase the likelihood that children will attend and complete school (IIASA, 2014; UN-ESCO, 2015) . In particular, electrification is vital for education (UNEP, 2014) . Electricity can facilitate access to educational media and communications in schools and in homes. It can increase use of distance-learning modules and provide the opportunity to use more sophisticated equipment for teaching, which allows wider access to more-specialized teaching materials and courses (IIASA, 2014 The links between education and economic growth and jobs, the main topics included in SDG8, are by far the most reflected in our sample of report, both in terms of number of reports referring to them and in terms of depth of elaboration.
Many reports state the importance of education for employment and growth in general. Channels emphasized include the impact of education, particularly at secondary and tertiary levels, on workers' productivity and productive capabilities (World Bank, 2013; UNFPA, 2014; UNDP, 2013; ILO, 2014 ILO, , 2014 UNESCO, 2013/14) and higher earnings (UNESCO, 2013/14; UNIDO, 2013; World Bank, 2013) ; the importance of education as a determinant of knowledge spillovers and entrepreneurship (World Bank, 2013) , both in the wage and non-wage sector (World Bank, 2007) . A skilled labour force in manufacturing is expected to boost international competitiveness. For example, investing in education has a positive effect on the growth of exports (UNIDO, 2013). Current foreign direct investment is positively associated with achievements in health and education in previous years (UNDP, 2013; World Bank, 2007 . Where enrolment in post-primary education is high, skill shortages are lower (World Bank, 2007) . Rising educational attainment has had a particularly important effect on the labor supply choices for women. As women acquire more education, they increasingly move out of traditional household or agricultural production activities and enter wage work (World Bank, 2007) . Educating girls and women boosts their chances of getting jobs, staying healthy and participating fully in society (UNESCO, 2013/14). As education levels for rural youth improve, they can enter a broader range of non-agricultural occupations (World Bank, 2007) . The reports also point to today's emphasis on marketable skills, specialized high-level training meeting the demand from firms (UNIDO, 2013), for example in "green" sectors (UNESCO, 2012), and to the importance of financial education (UN-FPA, 2014).
Two main groups of constraints and challenges are identified by the reports. The first range of ideas concerns the gap between supply and demand for skills, with several reports pointing to a growing gap between the skills acquired in education and the nature of jobs available (ILO, 2014; World Bank, 2007 UNDP, 2014; UNFPA, 2014; UNIDO, 2013) . One report notes that in some countries, labor market returns to those who completed primary or secondary education have declined sharply, while the returns to those with tertiary education have increased (World Bank, 2007) . The second group of constraints focuses on gender aspects. Girls often leave school unprepared for work, or cannot translate educational accomplishments into remunerative jobs (UNFPA, 2014). In some regions, rising female education levels have not translated into dramatic increases in labor force participation rates for young women. Social institutions and norms could be a reason (World Bank, 2007) .
As to policy recommendations, many reports advocate for higher investment in education in order to stimulate growth and foster innovation (World Bank, 2007; UNFPA, 2014; FAO, 2014) . Recommendations range from general advice to invest to increase preschool enrolment among economically and socially deprived households, raise educational attainment up to at least lower-secondary level, and adopt education policies, to improving low-performing schools and classrooms by offering a quality learning experience for the most disadvantaged (World Bank, 2014/15) . Some reports also suggest to focus on strengthening informal apprenticeship (World Bank, 2013) and placing greater emphasis on high-level, specialized training, with more formalized on-the-job training and vocational education, featuring closer interaction between educational institutions and industry (UNIDO, 2013), ensuring continuous training (World Bank, 2007 . It is noted that the balance and sequencing of education policies across the three dimensions-post-primary education opportunities, tools to enhance education decision making, and second-chance education options-as well as prioritization among them (basic skills rather than post-basic skills) depends on the state of a country's education system, its level of development, its overall development priorities, and the priorities of its young people (World Bank, 2007) . Several reports highlight the importance of adapting education content to life and job market requirements in terms of skills (World Bank, 2007 , 2013 UNCTAD, 2014) and focusing on easing the school-to-work transition and to prevent labour market mismatches (UNFPA, 2014).
Looking at the links from growth and jobs to education, a first connection that is made is at the macroeconomic level. A report by WTO notes that economic growth is a necessary condition for development -which explains why many countries with strong economic growth are also making strides in improved health, educational attainment, living standards and poverty reduction (WTO 2014). UNDP reports, while acknowledging this relationship, tend to emphasize that economic growth may not be indispensable to achievements in health and education (UNDP 2010 (UNDP , 2013 . In terms of causal links, one explanation of growing educational levels emphasizes economic changes-such as the shift from agriculture to industrial and service production-that increase demand for higher skilled workers and raise the returns to education and thus boost demand (World Bank, 2007; UNIDO, 2013; UNDP, 2010 Here too, a number of constraints and challenges are identified. High unemployment (ILO, 2014a; World Bank, 2013) and skills mismatch are pointed out by several reports, in relation to market distortions (World Bank, 2013 , UNDP, 2010 . While there has been good overall progress on girls' education, progress on women's employment and representation has been much slower (UN Women, 2011/12) . Women continue to earn significantly less than men. And these differences are not fully explained by education, experience, or sector of work (World Bank, 2013) . Millions of women face 'time poverty' due to the double work burden of providing for families in addition to shouldering a large share of unpaid and time-intensive domestic labour. This curtails their opportunities for education and paid employment (UN Women 2011/12).
Policy recommendations that relate to these links are few in the reports -even though many of the links
presented above can be translated into policy recommendations quite straightforwardly. The World Bank points to the role of policy as being to ensure that signals are adequately transmitted, providing incentives to continue skill accumulation by the young and those of working age alike (World Bank, 2013) . UNFPA advocates programs that help girls manage or overcome prevalent gender expectations, negotiate the school-to-work transition, and play a role in the identification and promotion of safer and more accommodating workplaces than currently exist (UNFPA, 2014).
SDG 9: Build resilient infrastructure, promote inclusive and sustainable industrialization and foster innovation
Links between industrialization, infrastructure and education are explored in several reports. Given the closeness of the targets contained in SDG 9 to those of SDG 8, separating the two is not always straightforward.
The role of education in supporting industrial development and economic transformation, along with other factors, is recognized in several reports (UN-IDO, 2013; ILO, 2014; WTO, 2014; World Bank, 2010) . Special emphasis is made on the role of education as influencing innovation capacity (World Bank, 2010; FAO, 2014; UNIDO, 2013) , 2013) . It is noted that the development of wireless telecommunications and wireless education has enabled countries lagging behind to leapfrog over the expensive investment in infrastructure that mobilized the finances of developed countries in the 20th century (UNESCO, 2010).
No constraints or challenges are explicitly put forward by the reports. In terms of policy recommendations, it is noted that through government policy targeting key drivers, such as education and skills, appropriability and/or international trade, governments can set in motion a virtuous circle involving structural change (UNIDO, 2013) . Individual innovation capacity must be developed through investment in education and training (FAO, 2014) . Specialized training by semi-public technical and vocational education and training institutions can help firms co-share training costs while guaranteeing the applicability of skills in the workplace (UNIDO, 2013).
The links from industrialization to education receive less attention in our sample. UNIDO notes that as countries further develop their industries, the motivation to increase value added drives a greater application of science, technology and innovation, encourages more investment in skills and education and provides the resources to meet broader development outcomes (UNIDO, 2013). Competition has driven up the demand for skill-intensive technological innovation (World Bank, 2007) . In addition, many innovations have allowed countries to improve health and education at low cost (UNDP, 2010) . No constraints or challenges are explicitly put forward by the reports. A general policy recommendation is for industrial policy instruments that provide explicit incentives for human capital investments by firms and households, beyond the government's required investments in education (UNIDO, 2013).
SDG 10: Reduce inequality within and among countries
Links between education and inequality are explored by several reports. Education is seen as both a factor that conditions inequalities later in life, for example access to formal jobs (World Bank, 2013) , and a powerful instrument for advancing equity (UNDP, 2013). Inequality of opportunity in education for children is seen as having a negative impact on per capita income (World Bank, 2007 . Other reports point to the role of education as a tool for people's empowerment (UNESCO, 2013). Finally, basic education provides the foundation of any technology absorption process and reduces economic inequity (World Bank, 2010) .
The main challenge mentioned is lack of correlation between rising average levels of education and narrowing inequality. Messages are not fully consistent across reports in this regard, with one report pointing to this happening "generally, but not always"(UNDP, 2011), while other UNDP reports mention that most regions show rising inequality in income and declining inequality in health and education (UNDP, 2013 (UNDP, , 2014 . Additionally, according to UNESCO, the failure over the past decade to assess progress in education goals by various population subgroups has concealed wide inequality (UNESCO, 2013/14).
Policy recommendations in this area emphasize that raising educational attainment up to at least lower-secondary level is likely to reduce income inequality (World Bank, 2014/15 In the other direction, -equitable access to education is seen as key to unlock the wider benefits of education (UNESCO, 2013/14) . Inequality in quality of education between poor and rich is also pointed as a key driver of inequalities of opportunity (UNDP, 2013; World Bank, 2007) . In terms of challenges, reports note that despite progress, major inequalities in education outcomes persist between groups within countries (World Bank, 2014/15). Social and cultural norms in many countries exclude some groups from education, primarily girls and young women, although ethnicity, caste, and disability are also dimensions of exclusion (UNESCO, 2010; World Bank, 2007) . Rising income inequality is accompanied by greater polarization in educational outcomes, which triggers a vicious circle of exclusion and inequality (World Bank, 2014/15). UNDP mentions that disparities in income have risen in several regions, and inequality in education has remained broadly constant (UNDP, 2014). Policy recommendations emphasize that universal, high-quality public education can mitigate the gaps in education of children from rich and poor households (UNDP, 2010 (UNDP, , 2014 , and the need to prioritize investments in young children that reach the most disadvantaged groups (including girls) (World Bank, 2014/15).
SDG 11: Make cities and human settlements inclusive, safe, resilient and sustainable
The connection between urban development and education is practically absent from our sample. Links from education to cities focus on disaster risk reduction and management. Building disaster preparedness requires significant long-term investments in education (UNDP, 2014). Greater levels of literacy and primary education will strengthen people's understanding of warnings and disaster preparedness plans (UNISDR, 2015) . On the other hand, urbanization is seen as having "emerged as a key positive influence on changes in education, confirming an established finding on the vital role of cities in transmitting ideas and mobilizing political action" (UNDP, 2010). An urban child is almost 5 times more likely to complete secondary education than a rural child (World Bank, 2014/15). Other beneficial effects of urbanization mentioned include growing labor earnings that increase the opportunity cost of raising children, which may raise women's age of marriage, educational attainment and labor market participation (World Bank, 2013) . Few specific policy recommendations emerge from our sample of reports.
SDG 12: Ensure sustainable consumption and production patterns
Education is a central theme in global efforts to promote a paradigm shift on SCP patterns, to change behaviors and lifestyles and achieve low-carbon societies (UNESCO, 2009 (UNESCO, , 2012 (UNESCO, , 2014 UNEP, 2012 UNEP, , 2014 World Bank, 2010) . Consumer education can promote lifestyle changes and more informed choices (World Bank, 2010; UNEP, 2014) . Consumers must be guided in choosing green energy options, housing options, household goods and environmentally and socially responsible services in order to advance greener economies globally (UNESCO, 2014). Many
H O W W E L L A R E T H E L I N K S B E T W E E N E D U C AT I O N A N D O T H E R S U S TA I N A B L E D E V E L O P M E N T G O A L S C O V E R E D I N U N F L A G S H I P R E P O R T S ?. . . 1 5
governments, NGOs, UN agencies and companies are increasingly emphasizing the importance of learning and capacity-building as they search for solutions to sustainability challenges including climate change, disaster risk management, biodiversity loss and sustainable production and consumption (UN-ESCO, 2012). Civil society organizations (CSOs) have promoted SCP through a wide variety of activities, including research, advocacy, training, awareness-raising, education, networking and catalyzing multi-stakeholder partnerships. (UNEP, 2014).
Among challenges identified, lack of education and training limits appropriate management of chemicals and wastes in many developing countries (UNEP 2012). Reports also stress an ambiguous role of the media (e.g. television, radio, magazines, newspapers and the internet), which can at the same time promote sustainability awareness and encourage consumption (UNESCO, 2012).
Policy recommendations focus on the need to promote education for sustainable consumption in developed countries (UNESCO, 2013), in particular through enhancing media literacy in the public (UNESCO, 2012) and providing consumer education (UNESCO, 2014). Increasing public awareness of, and education on, the importance of biodiversity, the impacts of unsustainable consumption and production patterns, and the health benefits of a moderate and diverse diet, are seen as the main tools to moderate increases in overall demand for food by reducing excessive consumption, especially of meat, by more affluent sectors of society (CBD, 2006) . A longer-term task, common to all countries, is to improve and reorient education systems to foster the knowledge, skills and dispositions needed to deal with current and future challenges (UNESCO, 2013) . This necessitates improving the amount and quality of training for teaching 'green' skills and education for sustainable development (ESD) pedagogies across education systems, including specific skills in such sectors as sustainable design, green building, renewable energy and other low carbon priority areas (UNESCO, 2014). A World Bank report points to education as one of the levers for governments in their role of providing an economic environment that facilitates informed decisions (e.g. long-term weather forecasts, agricultural extension services) (World Bank, 2010) . UNESCO emphasizes the role of "coherent multi-level skills development responses" that address both consumption through raising environmental awareness and production by moving to more environmentally conscious practices through training programs (UNESCO, 2014).
While a number of reports address the connections from education to SCP, the reverse ones are almost exclusively found in a single report in our sample, the UNESCO report on Education for Sustainable Development (UNESCO, 2014). The report notes that global drivers for advancing education for sustainable development include changes in the physical environment; changing international guidelines and government regulations; and changes in consumer demand for greener products and services. Public understanding and demand for sustainability-related goods and services have resulted in pressure for educational facilities to implement sustainability policies. The report notes that low awareness of households regarding their power and water consumption is an obstacle to changing behaviours, which can be overcome through adequate information. In terms of policy areas, the report suggests that the education sector should work in alignment and collaboration with long-standing sustainable development partnerships and networks in different areas such as climate change, biodiversity, water, poverty alleviation and sustainable consumption and production It also provides details on policies and management systems needed to improve sustainability in campus operations (UNESCO, 2014).
SDG 13: Take urgent action to combat climate change and its impacts
The importance of education in relation to climate change is emphasized by many reports in our sample. In general, it is noted that education has a vital role in limiting the causes and effects of climate change (UNESCO, 2013 (UNESCO, /2014 In terms of constraints, research shows thatstudents and the general public hold onto misunderstandings about various aspects of climate change, the greenhouse effects, and ozone layer depletion (World Bank, 2010) . In addition, information, education, and awareness raising, as carried out so far, are at best not enough to spur people to action and at worst counterproductive (World Bank, 2010) .
Beyond the recommendations regarding education for sustainable development (UNESCO, 2009 (UNESCO, , 2013 , which addresses climate change among other issues, few specific recommendations are provided in this area. UNESCO underscores the need for a common framework to enhance climate responses through education, and to advocate education as a largely untapped strategic resource for building resilient and sustainable societies (UNESCO, 2013 As with climate change and SCP, various reports emphasize the importance of education for raising awareness and changing beliefs, attitudes and behaviors towards environmental issues (e.g. UNES-CO, 2013/14; CBD, 2010) . Education is seen as a key component of efforts to promote more effective environmental governance, including for protected areas (UNEP. 2012). Reports note various challenges in this area. They concern insufficient educational efforts to engage key actors and stakeholders to integrate biodiversity concerns into sectors outside the environment (CBD. 2006 (CBD. . 2010 ; the weak relationship between higher levels of education and greater concern for the environment (UNDP, 2011); and insufficient use of traditional knowledge in environmental policies and programs (UNEP 2012).
In addition to recommendations pertaining to ESD in general, the reports highlighted the following areas. Understanding of biodiversity and its relation to human well-being needs to be included in basic educational programs and promoted through the general media (CBD, 2006) . A much wider section of the public and decision-makers could be made aware of the role and value of biodiversity and the
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steps needed to conserve it through education and more effective dissemination of scientific knowledge (CBD, 2010) . It is important to support the development of new research and educational competences and professional careers for young students, so that they can deal with global environmental challenges and sustainability (UNESCO, 2013) . UNESCO also advocates fostering new forms of transnational collaboration in science and education, organized around common needs and practices related to environmental change and sustainability (UNESCO, 2013) . National environmental management information systems need to be strengthened, as well as the skill sets of associated staff (UNEP, 2012). Education can be used to support sustainable customary use of areas under agriculture, aquaculture and forestry in order to achieve target 7 of the Convention on Biological Diversity (CBD, 2014).
Links from the environment to education are not much explored in our sample. Environmental degradation stunts people's capabilities in many ways, going beyond incomes and livelihoods to include impacts on health, education and other dimensions of well-being. It impedes education advances for disadvantaged children, especially girls (UNES-CO, 2013; UNDP, 2011). The WTO proposes that "growing dependence on natural resources is associated with declining levels of health and education" (WTO, 2014) . Continued loss of biodiversity has major implications for current and future human well-being. Cultural services such as spiritual and religious values, opportunities for knowledge and education, as well as educational and aesthetic values, are also declining. (CBD, 2010) . No specific policy recommendations are provided.
SDG 16: Promote peaceful and inclusive societies for sustainable development, provide access to justice for all and build effective, accountable and inclusive institutions at all levels
Connections between education and inclusive societies are covered by many reports in our sample, often in some detail. Education is widely perceived as a tool to promote peace, justice and equality for sustainable development. Higher capabilities, particularly in education, advance human agency-people's capacity to make choices (UNDP, 2014) . Education has a significant role to play in shaping the values of future generations, redirecting societal preferences and inclinations, and instilling the empowering skills to enact them. It helps people understand democracy and deepens its foundations, promotes the tolerance and trust that underpin it, and motivates people to participate in politics (UNESCO 2013 (UNESCO , 2013 World Bank, 2007 , 2013 UNDP, 2010 UNDP, , 2013 . Educating girls and women, in particular, has unmatched transformative power by boosting their own chances of getting jobs, staying healthy and participating fully in society (UNESCO, 2013/14) . More specific links include the following. Building resilience requires boosting the capacity of individuals, societies and countries to respond to setbacks. Juvenile crime is positively associated with local unemployment and poverty, and decreases with family income and education (World Bank, 2007) . Homicide and armed violence occur most frequently in poverty-stricken urban areas characterized by lack of employment, poor standards of housing, overcrowding and low standards of education and social amenities (UNDP, 2014) . Studies show a greater prevalence of physical violence by parents toward children in countries with lower education, literacy, and income (World Bank, 2013) .
In terms of challenges and constraints, UNDP notes that individual achievements in health, education and income, while essential, do not guarantee progress in human development if social conditions constrain individual achievements and if perceptions about progress differ (UNDP, 2013 (UNDP, , 2014 . Social and cultural norms in many countries exclude some groups from education, primarily girls and young women, although ethnicity, caste, and disability are also dimensions of exclusion (World Bank, 2007) .
In terms of policy recommendations, UNESCO notes a need to advocate education as a largely untapped strategic resource for building resilient and sustainable societies (UNESCO, 2013) . The links between education and access to justice for all and peaceful societies need to be further explored and education programs and approaches need to be transformed to achieve these objectives (UNESCO, 2015) . The World Bank points to civic education and programs of youth development and youth action to promote youth capabilities in citizenship, and highlights the potential of peace education programs promote tolerance and conflict resolution skills among youth living in areas of potential conflict, whether among rival gangs or rival ethnic or religious groups (World Bank, 2007) . The World Bank notes the importance of increasing literacy among voters (World Bank, 2013) In the opposite direction, the reports note that democratic governments are in general best able to advance human development goals such as raising education levels. However, material prosperity and good achievements in health and education can coexist with nondemocratic practices (UNDP, 2010). The same report proposes that "democratization may have the strongest effects on primary education; decentralization can have stronger effects on higher levels of schooling" (UNDP, 2010). Conflicts disrupt essential public services such as education, doing permanent harm to people throughout their lives (UNDP, 2014). States suffering (or emerging) from pervasive armed conflict have some of the world's worst indicators for education (UNESCO, 2011) . Children in conflict affected countries represent one-half of the world's out-of-school children (UNESCO-UNICEF, 2015).
SDG 17: Strengthen the means of implementation and revitalize the global partnership for sustainable development
Messages on means of implementation for education were spread across different reports. Substantial public investment in social infrastructure such as education is seen as a prerequisite for effective sustainable development, and therefore an important component of the SDGs. (UNCTAD, 2014; UNDP, 2013) . Investments in learning need to happen during childhood and adolescence; failures to invest at this stage are very costly to remedy later (World Bank, 2007) . Countries with high spending on health and education were more resilient in the face of financial crises (UNDP, 2014). The encouragement of responsible financial behaviour through prior saving and affordable loans has made valuable contributions to consumption, health and education (UNCTAD, 2014). UNCTAD further states that "the corporate contribution in both developed and developing countries in education is small to negligible and likely to remain that way" (UNCTAD, 2014).
Obstacles and constraints are investigated in detail. UNESCO notes that insufficient financing is one of the main obstacles to achieving Education for All (UNESCO, 2013/14) . Insufficient investment, funding or incentives are also deplored in specific areas, such as: ESD (UNESCO, 2009) and agricultural training and education ((FAO, 2014) . Challenges associated with the role of the private sector in delivering education are discussed in some detail by several reports (UNCTAD, 2014; UNIDO, 2013; FAO, 2014) .
Policy recommendations focus on several areas. Many reports advocate increased resources going to the education sector and suggest different ways in which this could be achieved. For countries at lower levels of per capita GDP, focus should be on public investments that will yield long-term productive dividends, including improvements in the quality of the educational system and the share of children completing primary and secondary education (ILO, 2014) . The gap could be filled by raising more domestic revenue, devoting an adequate share of existing and projected government resources to education and sharpening the focus of external assistance (UNESCO, 2013/14). Many educational systems can expand and improve by diversifying their funding sources (families, fees, public-private partnerships, income-generating activities and donor support) (World Bank 2007). Governments, donors and international organizations must prioritize the places and the children with the greatest needs (UNESCO-UNICEF, 2015).
UNESCO recom mends that the post-2015 framework include explicit financing targets for education (UNESCO, 2013/14) .
Reports focus on different priority groups requiring enhanced access, including the most vulnerable children who often go uncounted or unsupported: children with disabilities, in conflict zones or those facing barriers to education due to language, gender or poverty (UNESCO-UNICEF, 2015); agricultural education and training (FAO, 2014) ; and unemployed workers in crisis sectors (ILO, 2014a) . Targeted voucher programs and individual learning accounts can be used to make education more equitable by targeting underserved groups like women and youth (World Bank 2007 , UNIDO 2013 . Conditional transfer payments are also put forth (UNDP, 2014; ILO, 2014) .
A third policy area concerns how to mobilize the private sector for the delivery of education. Public-private partnerships can expand and improve post-primary education (World Bank, 2007) . The involvement of the private sector in technical and vocational training is crucial for its success because its involvement is the most efficient way to link skills to the labor market (UNIDO, 2013 , World Bank, 2007 . Specific proposals are made for the agricultural sector (FAO, 2014) and urban transport (UN-Habitat, 2013) . UNCTAD points to the need for engagement with stakeholders and buy-in from local communities in case of private investments in education (UNCTAD, 2014).
Discussion
The first conclusion from an overview of the key messages presented above is that the scientific and policy communities have not waited for the adoption of the SDGs to investigate connections between education and a broad range of other development areas. Taken together, flagship reports produced by the UN system identify links between education and all the other SDGs, with the notable exception of SDG14 on oceans. For most of the SDGs, links are identified in both directions, from education to other goal areas and vice-versa.
However, the emphasis on different links differs markedly. Links between education and economic growth and employment (SDG 8), gender (SDG 5), economic equality (SDG 10), health (SDG 3), peaceful societies (SDG 16), and means of implementation (SDG 17) are the most covered overall in our sample. This reflects a long tradition of stressing the importance of education as a catalyst for other development areas, often in conjunction with health -connections that have been strongly emphasized in the Human Development Reports of UNDP and the World Development Reports of the World Bank. By contrast, in addition to oceans, links between education and agriculture (SDG 2), cities (SDG 11), infrastructure (SDG 9), as well as water (SDG 6) and energy (SDG 7) are little reflected in the sum of UN flagship publications. Lastly, there is relatively weak coverage of linkages between education and SDGs 12 to 15, which address sustainable consumption and production, climate change, oceans and marine resources and terrestrial ecosystems. We come back to this point below.
Different UN agencies tend to focus on different areas that match their focus and mandates. While reports of UNESCO, the UN specialized agency for education, offer the most comprehensive account of education in relation to other development areas, other organizations emphasize important connections as well. For example, FAO focuses on education in the agricultural sector; and UNISDR covers education in relation to disaster risk reduction, a cross-cutting issue with links to several of the SDGs. These areas are not the main focus of UNESCO reports analyzed here. Considered together, the messages from UN flagship reports provide a rich picture, which is very comprehensive in terms of linkages covered. Figure 1 below illustrates this comprehensiveness and diversity. The figure maps each of the reports in our sample with the SDG areas that are linked with education in these reports.
In order to better understand the richness of messages contained in our sample, it is useful to compare it to external benchmarks. One obvious benchmark is the set of SDGs itself. Le Blanc (2015) has analyzed the links among goals that are present in the SDGs through targets that refer to multiple goal areas. The SDG targets closely link education with gender, with other links to SDG 3 (health), SDG 8 (growth and employment), SDG 10 (inequality), SDG 12 (sustainable consumption and production or SCP), SDG 13 (climate change), and SDG 16 (peaceful and inclusive societies). c This is represented in Figure   c SDG 17 on means of implementation is not included in the analysis by Le Blanc (2015) . 
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2. A look at figure 2 is enough to see that many more links are reflected in the sum of UN reports than those explicitly reflected in the SDGs as the result of a political process.
Another benchmark is a recent paper which aims to examine the SDGs from a scientific perspective (ICSU and ISSC, 2015) . The International Council for Science and International Social Science Council asked small groups of expert scientists on each SDG are to, inter alia, identify links between the goal being considered and targets under all the other goals. As such, links between education and other goals are identified in the chapter that focuses on SDG4, as well as in each of the other chapters. Many of these links are not specified in detail. In addition, the focus is clearly on links from education to other goals, and much less on links in the other direction.
Indeed, the tables in the report explicitly recognizes only links to education from access to sanitation (SDG 6), basic energy services (SDG 7), economic growth (SDG 8) and inequalities (SDG 10).
evident from the discussion in section 3 above, the set of UN reports analyzed here is more balanced in this regard, and highlights many links from other goals to education.
The material collected for this paper allows us to go beyond the recognition of mere links between education and other SDG areas and produce "conceptual maps" of these links across the whole SDG system. In order to illustrate this, we aggregate the conceptual links found in all the reports into a simple systems map. Given that we found no blatant contradictions among the ways different reports view the different links in the system, aggregating those links seems a valid way of producing what could be called an (implicit) conceptual map underlying the messages on education put forward by the UN system. Figure 3 shows a simplified version of the map, as it emerges from our content analysis. Putting education at the center of the map, we selected only one link from and to each SDG. We show direct links between education and other SDGs, as well as important intermediary links that the reports emphasize. Such links include, for example, the impacts of increased access to water and clean energy on reducing time poverty, which in turn improves access to education and educational outcomes. More complete maps would have to consider other indirect links as well. These links are important, as they often constitute the basis for advocacy of education policies.
e Gathering the links into a single maps highlights that the links from education to other SDG areas operate through five main "channels" (in light green on the map). Labor productivity and innovation capacity and entrepreneurship are two of the channels that are emphasized in relation to incomes, economic growth and poverty. General education also creates awareness, which may impact behaviors and society demands relevant to several SDGs (e.g. SCP, ecosystem conservation, climate change). Education and training create the specialized skills for ecosystem management, climate adaptation, changing production patterns. Lastly, education transmits values, changes social norms and enables empowerment. In the other direction, the links between other SDGs areas are of two generic types. First, progress on some of the SDGs (especially industrial transformation or shift to sustainable production patterns) translates into changed demands on the education system in terms of educational content. Second, for many SDG areas, lack of progress in this area creates barriers to access to education or to educational outcomes. Such barriers can be clustered in four categories: conflicts, economic shocks, environmental degradation, and time poverty, which is caused in particular by lack of access to drinking water and energy.
A clear insight from the particular map we have produced here is that education can act as a catalyzer for e For example, women's empowerment is generally assumed to be a factor affecting inequality (SDG10) and economic growth (SDG 8). Thus, education efforts geared to women, through contributing to women empowerment, may ultimately contribute to decreasing inequality and benefit growth.
many of the other goals. In turn, progress on most of the other goals (and the removal of associated barriers) has critical synergies with progress on education. While the former has been consistently advocated, the latter seems newer and yet worthy of consideration for policy purposes.
Of course, this map does not represent a coherent and unified "world view" of the UN system vis-à-vis the connections between education and other areas of sustainable development. Indeed, as shown above, no report or UN agency in our sample covers links with all the SDGs. In addition, each report emphasizes different links, even within the same SDG area. Therefore, it is clear that there is no one "correct map". Indeed, contrasting a simplified map such as the one above with the multiple links that are described in section 3 highlights the importance of considering a multiplicity of reports with different perspectives. Nonetheless, because it represents more than each of the reports in our sample, a map such as this can be a useful starting point for discussion of the UN science-policy interface on education (see below).
f f Also, it is important to keep in mind that this is not a complete map of the SDG system, which would record all the important links among the SDG areas; for this, an analysis similar to the one we do for education would be necessary. Figure 3 A simplified map of the links between education and other SDG areas, built from the messages contained in UN flagship reports
Source: Authors' elaboration. Note: The figure represents links between education and the other SDGs that are made in our sample of UN reports. Yellow round boxes indicate SDGs other than education. Green boxes indicate critical channels through which education affects other SDGs. Orange boxes indicate channels through which other SDG areas affect education. SDG 14 (oceans) is not represented, as no link between it and education was put forward in our sample. SDG 17 is not represented either.
In spite of the richness highlighted above, our analysis reveals gaps, both in terms of linkages that have been explored by science and are not covered in the reports we analyzed, and in terms of consistency between the linkages that are emphasized by reports and the policy implications that the reports draw. Ultimately, these raise questions regarding the effectiveness of the science-policy interface on education in the UN system.
The first gap concerns the very low coverage of the links between education and energy. In order to find a comprehensive elaboration of these links, one has to turn to the Global Energy Assessment, a publication coming from outside the UN system. Focus on this area in flagship UN system publications seems to be lacking. This does not mean that expertise does not exist in some parts of the UN system, however (for example, in UNEP). Rather, the available knowledge does not seem to easily percolate to other parts of the system that are not directly concerned with energy or sustainable consumption and production. If education for sustainable energy is really an important component of energy transitions, and in turn energy transitions are identified as a critical element of future paths to sustainable development, then these issues should be covered in more reports than is the case. This may point to a lack of clear institutional "home" for these issues in the UN system.
Another surprising gap is the absence of reference in our sample of reports on the links from health to education. The evidence on such links seems strong, and indeed they are routinely presented as one of the social co-benefits of providing access to drinking water and sanitation. It could well be that these links are considered so obvious and already incorporated in development practices that further emphasis on them is not needed. The links may be reflected in the parts of the reports that present case studies and good practices, which were not part of our investigation (see above section 2). However, from a science-policy perspective, it is important to consider these links in order to examine questions such as desirable allocation of resources among competing sectors having an impact on education outcomes.
Another area of concern -and for improvement -is the low number of connections made between education and SDGs 12 to 15. These are areas that were not covered by the MDGs. Connections between SDG 12 (ensure sustainable consumption and production patterns) and education were most elaborated in reports by UNESCO (reports on education for sustainable development), UNEP, and the World Bank. Connections between education and climate change are picked up by only a few organizations (UNESCO, UNEP, UNDP and the World Bank) and are missing in other reports. As mentioned in section 2, we also analyzed the IPCC Working Group II report from 2014 (IPCC, 2014). The report contains very few links to education. Hence, in this particular case, it cannot be said that the IPCC reports are filling gaps not addressed by the UN system. The strongest messages in relation to links to goal 15 on terrestrial ecosystems come from UN-ESCO, UNEP and CBD. In general, links between education and the "new" SDGs can only be found in recent reports that specialize on sustainability-related topics (e.g. for SDG 12 -UNEP report on sustainable consumption and production or UNESCO reports on education for sustainable development). Consideration of these links is yet to be integrated into a wider system perspective of education. Lack of any reference to education in relation to oceans and seas is also an area that deserves attention. While there certainly is a need to raise awareness about anthropogenic influence on oceans, for example pollution that threatens marine biodiversity and overfishing, no report in our sample covered this topic. Connections between education and biodiversity loss or unsustainable consumption and production patterns made in various reports may implicitly cover these issues to some extent. However, to date, there does not seem to exist an assessment that would address education in relation to policies to conserve and sustainably use oceans, seas and marine resources in a comprehensive manner -and this is a major gap, which would need to be addressed in coming years.
Weak coverage of goals 12 to 15 can come as a surprise, given the existence within the UN system of efforts to promote education for sustainable development. The United Nations Decade of Education for Sustainable Development (2005-14) aimed to integrate the values inherent in sustainable development into all aspects of learning to encourage changes in behavior that allow for a more sustainable and just society for all (UNEP, 2012 (UNEP, , 2014 UNESCO, 2009 UNESCO, , 2012 UNESCO, , 2014 . Its scope covered a wide range of areas, including: climate change, biodiversity, water, SCP and disaster risk reduction (UNESCO, 2014 ). Yet, while education for sustainable development is recognized and advocated as important in all these areas (UNESCO, 2012), so far this has not translated into systematic incorporation of lessons learned, challenges and policy recommendations from these efforts into UN flagship reports, including some from UNESCO. Efforts to bridge this gap and share the lessons learnt from these programs more broadly in the UN system could be an avenue for progress in coming years.
For some SDG areas, we find a relative simplicity of the messages and links that are put forward, to the point that it is sometimes difficult to separate advocacy from evidence-based messages. Taking SDG10 as an example, the messages regarding the links between education and inequality that are emphasized in the set of reports analyzed here seem to sometimes reflect contradictory messages and imperfect understanding of the way in which these links operate. Going forward, it would be important to understand whether this lack of clarity reflects the state of scientific knowledge, or inadequate synthesis of that knowledge in UN flagship reports.
For many SDG areas, while causal links are identified and highlighted as important, the constraints that exist in relation to exploiting those links are not elaborated upon, or no concrete policy messages are provided. Taking energy as an example, while the set of publications analyzed here documents the importance of electricity access for educational facilities (with impacts on e.g. quality of education, access to IT-based content, etc.), no corresponding policy recommendations are provided. This means that policies that would focus on access to electricity of educational facilities on a priority basis compared to other electricity uses (e.g. in a context of low general access) are not contemplated. For some SDG areas, this may not be a concern. However, for others, one may wonder if further policy analysis may not be warranted.
In some SDG areas, "aspirational" links and synergies are strongly put forward by reports, but the same reports give little exposure to evidence that points to obstacles or limitations to making them work. For example, many reports in our sample emphasize the importance of education for raising awareness on environmental issues and for sustainable consumption. Yet, scientific literature has documented the gaps between awareness raising and education on those issues, changes in beliefs and values, and changes in behavior that such education aims to trigger (e.g. Heberlein, 2012; Moser & Dilling, 2010; etc.) . The nuances from the literature, while acknowledged by some of the reports, do not come across strongly as a whole.
Similarly, while some reports lament insufficient resources being devoted to specific topics, few seem to acknowledge that this merely reflects the low priority given to them by governments. Hence, policy recommendations provided by the reports in these areas may be perceived as shaky, naïve or too optimistic. In some areas, very little is provided in terms of concrete recommendations for implementing and scaling up education on these topics. From a science-policy perspective, this can seem surprising, given the UN initiatives mentioned above that focus on education for sustainable development in general, as well as on narrower areas of education. Reflecting lessons learned from these programs more systematically in UN flagship reports focusing on education would seem to be an avenue for progress in coming years.
At a more general level, while our sample of reports draws a comprehensive picture of interconnectedness between education and other SDGs, the perspective in most reports has a strong focus on developing countries, and relatively little on developed countries. If the SDGs offer a universal set of goal applicable to all countries, the perspective of UN flagship reports will have to integrate different regions and contexts more consistently.
Finally, even though their sum provides a good bird's eye view of the links between education and the other SDGs, because of the specialized focus of many reports, questions regarding the desirable allocation of resources to different sub-components of the educational system across the various SDG areas are hard to answer. A generic policy issue in this regard might be, in which area of education is it worth putting a government's marginal dollar, given current circumstances and national priorities for the future? This is an immediate question facing policy-makers in the face of a multi-dimensional development agenda; yet, lack of an integrated, cross-sectoral look at education in relation to the rest of the system prevents answering it.
Conclusion
In this paper, we examine the links between education and the other SDGs, as reflected in recent major global reports from the UN system. We focus on the way these publications, taken as a whole, identify specific conceptual (causal) links among education and other SDG areas; the constraints and challenges that they emphasize in relation to these links; and the policy recommendation that they put forward.
Our analysis shows that the UN system has not waited for the adoption of the SDGs to investigate links between education and multiple areas of sustainable development. Taken together, global reports produced in recent years capture a rich network of linkages between education and other SDG areas. While some connections might seem intuitive and obvious, others are not. Indeed, our analysis shows that no single UN report has considered all the potentially relevant links, so that a comprehensive overview can be obtained only by looking at many reports together. Different UN organizations tend to emphasize different links, in general the ones that relate directly to their mandates, which contribute to an aggregate picture that is much more complete than any of its components.
In spite of this comprehensiveness of the aggregate picture, we identify several gaps in terms of links that are not well covered by the sum of reports produced by the UN system. Those include links between education and energy, water, urbanization, terrestrial ecosystems and oceans. We also point to unequal focus across areas on translating evidence on linkages into policy implications. In both cases, there would be a need to investigate whether the gaps are due to little exploration of these links in the literature, or to the fact that available evidence and insights are not adequately reflected in the reports. In the former case, this would call for scientific research covering those links; in the latter, for stronger connections between UN flagship reports and the available knowledge base, inside and outside the UN system. In some areas, both may be necessary. Doing so would be an important undertaking going forward, as it would allow for a full assessment of the UN science-policy interface on education.
This paper is not policy prescriptive. We do not attempt a detailed analysis of the policy recommendations contained in the reports we looked at. Our recommendations instead focus on possible ways in which the UN system could improve its coverage of the links between education and other SDG areas. Yet, we think that the systematic analysis undertaken here can provide an initial basis for an integrated analysis of policy priorities for education in the context of the SDGs. Versions of the "conceptual map" of the links between education and other SDGs and other results presented in this paper could be used as a basis for dialogue between the policy community and scientists. Specifically, an examination of this map by education experts from both sides could help assess whether all the links that matter in practice are considered; whether the policies that are put forward in UN reports appropriately reflect empirical evidence; and whether the explicit and implicit policy priorities that emerge from the messages of the UN system do indeed suggest the most efficient use of resources to promote education-related goals in the broader context of the SDGs. We think that this next step would be quite a valuable undertaking. Doing it seriously would, in our opinion, require a team of education experts from different sub-fields, and several months of work -typically the work involved in a UN or World Bank flagship report.
The material collected for this study could be utilized in a number of other ways. An avenue for research would be to focus on the role of education in clusters or "nexuses" of SDG areas. The literature on sector clusters often offers greater depth of examination of the interlinkages among sectors, in a greater variety of contexts (for example, at different geographic scales and in locations at different levels of development), and correlatively more complex and nuanced policy perspectives. Focusing on specific clusters would be a good way to further investigate whether messages from UN flagship publications adequately reflect this complexity.
In a modeling perspective, the map that we derived for education could be used as a benchmark to assess how existing scenario models address the links between education and other SDG areas. If combined with similar maps for other SDG areas, the map could also be a building block for a reference map of the whole SDG system that comprehensively reflects feedbacks and interdependences among sectors, supporting efforts towards modelling of the SDGs in the context of an integrated biophysical and economic system -a research agenda that is rapidly developing (UN, 2015) .
Finally, the methodology developed for this paper has potential application for areas other than education. It could help organizations whose work focuses on other SDG areas to map linkages between those and other SDGs, and assess how well these linkages are reflected in their work.
